Introduction
The phenomenon of climate warming over the past hundred years has been accepted by the world science community as well as by IPCC [1] . Low-carbon development (LCD) is based on low energy consumption, low pollution, low-emission-based economic model, following the agricultural civilization of human society, industrial civilization after another major step forward. Based on the faced problem, all over the world are looking for effective pathway to achieve the goals. LCD is an economic issue which has a minimal output of greenhouse gas (GHG) emissions, but specifically refers to the GHG carbon dioxide.
Author name / Procedia Environmental Sciences 00 (2011) 000-000 low-carbon is being highly emphasized by many countries against the background of global warming, especially the developed countries, such as European Union, the USA, Japanese, etc. The low-carbon economy practice in these countries has been in the leading position around the world. China is bringing the industrial structure upgrading into low carbon economy strategy consciously. China is discovering a better way by analyzing the experiences of the developed countries and combining the actual conditions in China. A lot of research reports have shown there is a relationship between LCD and industrial. It is impelled us to consider that whether the causality relationship existed between LCD and industrial structure, if there is, which shows impact on another.
Reviews
It is under the international and domestic back grounds that LCD has become a trend. As the level of the industrial structure of each country is unbalanced, the attention degrees and views are different among the researchers from different countries.
Pun-Lee Lam (1997) thought there have been clear trends in the energy industry. And one important lesson to be learned from the U.S. and U.K. experiences is that structural reforms are pertinent to promoting competition in the energy industry [2] . Ball, P. D. (2009) explored attempting to design a zero carbon manufacturing facility. He proposed that the application of flow model in industrial applications is demonstrated to select appropriate technologies and configure them in an integrated way [3] . Peter N. King (2009) provided a analysis of the theoretical basis of the theoretical basis of a Low-Carbon Development Path (LCDP), and suggested that a LCDP is technologically feasible and affordable, countries in AsiaPacific, both developed and developing, can do more to make a LCDP a reality [4] . Todd M. J. & Claudio A. (2009) sought to identify and evaluate low-cost options for reducing GHG emissions that Mexico can implement in the short to medium term. Comparatively speaking, many Chinese scholars give their opinions that CO2 emissions reduction must re-adjust and optimize the industrial structure [5] . Liang ping (2009) pointed an efficient path that low-carbon development would advance upgrading of an industrial structure based on analyzing low-carbon economy totally [6] . Jiang Kejun (2010) thought that Technologies are the key component to reach a low carbon future [7] . Henriques M. (2010) discussed the potential for reducing carbon dioxide emissions from energy use by the Brazilian industrial sector in a lowcarbon scenario over a horizon until 2030 [8] . Morrison G (2009) focused on the initiatives undertaken by China, the U.S. and South Korea in appropriating public funds for the development of clean energy and greenhouse gas (GHG) reduction [9] .
The process of LCD and industrial structure in typical countries
The substance of LCD is that the CO2 emissions reduce for cutting down the harm to the environment while economy maintains rapider growth. As economy development could affect CO2 emissions directly or indirectly, in order to eliminate the influence, the indicator of LCD is carbon emission intensity. The lower the values of emission intensity, the closer to LCD. Along with the change of emissions intensity, industrial structure adjusts to upgrade constantly also. The indicator of industrial structure is the proportion of industrial output of GDP to represent the variable of industrial structure, which includes the primary industry (I1), second industry (I2) and tertiary industry (I3). According to the figure below (seen in fig1~fig6, Data source: http://www.wri.org/publications/data-sets, China statistical yearbook, international statistical yearbook), the trend of emission intensity was low-high-low, and industrial structure was upgrading from primary industry to second industry then to tertiary industry. Author name / Procedia Environmental Sciences 00 (2011) 000-000 Figure 4 The process of LCD and industrial structure in Japan Figure 5 The process of LCD and industrial structure in Korea Figure 6 The process of LCD and industrial structure in China Developed countries experienced high-carbon industry basically. When the economy has matured to some extent, the basis of LCD has raised. In developing countries, tertiary industry lags seriously relatively, especially in China.
LCD is inevitable choice when the industrial is restructuring. On the surface, LCD and industrial structure has its own reason and follows the different directions, but in essence, there must be a causal relationship between them.
Analysis of Granger causality test results

Variables and data sources
Industrial structure is the inter-combination relations among various industrial of national economy. The proportion of industrial output of GDP represents the variable of industrial structure. In order to inspect solely the influence of industrial restructuring to low-carbon development, the variable of lowcarbon development uses LCD. We use abbreviation to represent variables in the model. So I1 is primary industry, I2 Is second industry and I3 is tertiary industry. LCD refers to low-carbon development.
Data sources include WRI data sets, China statistical yearbook, international statistical yearbook, time span is 1970~2006.
Regression model analysis
The data is from some representative countries such as USA, UK, Germany, Japan, Korea and China. Research on influence of industrial structure adjustment to low-carbon development could choose panel data model. The basic framework for the discussion is a regression model of the form: Based on the output of regression analysis, the relationship of LCD and I1, I2, I3 are like that: it is obvious positive correlations between LCD and I1, I2. And there is significantly negative correlation between LCD and I3. In summary, the reduction of LCD can be implemented through developing tertiary industry.
Granger causality test
Since the reduction of LCD will be implemented through developing tertiary industry. In order to analyze the causality between LCD and tertiary industry, we will use granger causality test which was put forward by Granger (1969) [10] and Sims (1972) . The basic hypothesis of granger causality test is that if x is the Granger-cause of y, the lagged variable of x will explain the lagged variable of y significantly. So built model as followed:
Unconditional limit model:
Conditional limit model: The test results show that within the 98% confidence intervals, I3 is Granger cause of LCD when the duration of lag is 1,2,3,4. And when the duration of lag is 1~4, LCD is not Granger cause of I3. So the development of tertiary industry (I3) will stimulate LCD.
Conclusions
• Through analyzing the process of LCD and industrial structure in typical countries, the trend of emission intensity was low-high-low, and industrial structure was upgrading from primary industry to second industry then to tertiary industry. Developed countries have experienced high-carbon industry basically. When the economy evolved to a certain extent, the base level of LCD has increased. In the developing countries, especially in China, the tertiary industry shares a much smaller part in the whole economy system comparing with that of the developed countries.
• Based on the output of regression analysis, the appreciable correlation between LCD and industry structure was found. And the relationship of LCD and I1, I2, I3 are like that: it is obvious positive correlations between LCD and I1, I2. And there is significantly negative correlation between LCD and I3. In summary, the reduction of LCD can be implemented through developing tertiary industry.
•
The test results show that within the 98% confidence intervals, I3 is Granger cause of LCD when the duration of lag is 1,2,3,4. And when the duration of lag is 1~4, LCD is not Granger cause of I3. So the development of tertiary industry (I3) will stimulate LCD. It suggests that the industry structure should be adjusted before the LCD, especially the development of tertiary industry.
